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1h9 type of agrieulture praotleed in Rmast and Martin 
eountiaa at the prawnt time oontisti of a oonbination of grain 
and liva8to<!^ faming* Corn, oats* toylManB* and hay ar« th« 
eM«f erops raised, vhile the raising of hogs eomprises the main 
livestoek indastry* Ninety«i^t percent of Bmoet County is in 
fara land (fM»le !)• 
Ihe oXimate (tf* S* Cepartaent of Agrioulture, 1941} is 
oharaoterised by atoderately oold winters idth north-westerly 
winds and sanaers with southwesterly winds* Ihe average growing 
season is 1^ days, killing frosts generally oeoarring no earlier 
ikm October 4 nor later than May 6« Mean aunial preeipitation 
is 28*72 inehes, wiib about 67 pex*oent falling during growing 
season* Preeipitation in the winter is mainly in the form of 
snow, the average annual snowfall being around 50 inches* liable 2 
suBraarlsss the monthly weather conditions and the deviations from 
tiie normals daring tlM period of January 1948 tiirou^ May I960* 
Birgs Iiake Game ijrea 
Birgs Lake Ctos Area (Figires 2, 5, and 4) lies in Eaooet 
County, Iowa, at the oomer of four sections i 12 and IS in Ells> 
worth Snmehip and 7 and 8 in Lincoln Itownship* Siis area, a 
State<K>wned game area and public shooting ground, includes 157 
acres of drained bottomland and adjacent, gently rolling, rounded 
hills* In outline, it is irregularly L-shaped, running norlinrest 
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lake Game Area, 1948-1950. 
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M, lt4»# 
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fter ft »ll#« 4 ©fflmmty tmlaiagB il-toli @®a8tr«0l»i about 
•IMrty |»&r8 ago iitli®® >«b# l#agttwli«#. &!• iltefe draias 
-fe© th® A mmtf smai wuas «iast-wist mrottijfe! -ttt® aor^ 
At "ft® eaatera is 0@ir«tt>€ wi-lfa a Mxtar® of 
ilwr telmifti imirm* ftttvlattlit), iai* ®?»#a Mlruiife (Setrptt 
m-Wmiwmh #iat raf»e«t (A»^i«#»ia aad ^asttl# (PylAea 
gpiisilt«)» ®»«i #ix a»i eia»-»^(iAf a®r®i tm »oist mmiapfoot 
i».»h ©f gi»0wla§ »®a»ea, • and •ftay Meom© flooded 
tiaporwily hamy ratas# A te'S®' «t«Bi ©f liiat ragw®i» 
Yarylag irm. iO to 180 f«st rwas parall®! th® 
«»» aloag »«oli »i^ of m.'-toli# Swo itaafii of nmnt 
m®i ©iiSaKPy gra«-t mmv at ife® toa^ e#»-toir @t «i® area foar asp®® 
mit mA aal aer®s «a®t «3t# (tt'teh# 
E®»te#lcy %l«® ff%m jWm gra^mtia) lla t^s ifc® lew* pslllag 
kills »mt i»'4 mn% of «i« tt«s%«r of -Wms «»»# 
•S»"f®r«l «pml9B 0f %p®#t. mvp&mt' @a. M-rg!. I*«rp 
®Qt-tew»o-is, Cgog«iii« ^i^jdiis),. lihlti iiill«ws CSaliat 
fi».aehl«af ntlliw® i§i^ix '%©* elie-re-C^w 
ii9pai.<te) ®®««p fi^mg •ft® <fcrai«^ S®v«r«l 
hmiwit 'pwem ftfii (Frtgiiag tm* l8^fl®olatii)« 8 to 10 
f®#t i» h$i§i%g mmr at m»tor of Ito® ior®* aa« are 8®att®-r®d Ishrou^ 
iup»t @f hart® |ia»4,oa iray (IfC®) amd tr®®8 @» 
!• S« for®®* itwio® (If44). 
gliOit 'aleag «@8t dit@li ba^* te Ite rie« &t tl« 
bmmiKri' t@mm wst @f %,e a itu^i of jwek fias C^iMt 
¥»ftkiiaa»)i. 8 -t© If f##t iiR aovsrs m, lf$ S© f#©"! fl®t 
®f gp©i»l# iO'ftttef*# (WMaia S t© 10 
fipot is oa liiii 'nmst^fMing 83.@p« ae«r tte mnimr of 
liw «r9« •ik«t ©f Hi* Sr«4»iig@ In. 1@4S« fit f«r<s«ai% lusfts) 
of Birp l«iAct ms l9A««d for t&mingg of mkidli 4i*i mm» mm ia for* 
mam&t pM-toiv mA ha^ @mp»* li@ rtMfdxAag semi ajr® .rotatsi i^eaiai^lj 
mm$ mf^mst terldi'* 
Qemm 1^ % Jimm 
5mm |lig(»r8 i) Birp U^<» Im it also mc 
mi ioaw 10 up* iMft-tui in w«tioii» 
1$ mA If of UltwrHi lawit 0#«aty, !<««», it %T$ 
mw«'$ ef ^©ttcwiiai CMgar^f « lai f)» A Iri^mgi iit®li naoaiaf »rfe-
«&s%«>«'0u%iMS«t «@a^r ilvidt^s it lEto^ »&st aai «»tt balwi* 
,li«dr#h vegBtsiM^a, teistri 14 mrm§ ftt siwi^mst ®f %••»§ 
l>il» wi SQ mms «t ttw «as% e»at9# @f fyr«»« Mi^r teimsb iooi* 
.satsi iiii» gma lnlfuiii« talimih 
(Selrpit Y)i3..|.|te»)a (C&rex img'lari.tft)# iutt€ ^wsemi i4m$m mw*) 
i^psar 4©i?ifje»ia»4 ptriflmxj af %# riwr lr«a4»l.«af'«4 
#a,t»tjiii latifQlia,.) #«««?#• -itatti-rai th® wmrBk 
Bariag Ife® *»% f«rl@it ®f ytur# tea® wntsr fa^r# la thste 
tt© •pmttu of '%«' #14 itilBt l^ti* tnutll* fAt@b«t @f Murih 
»Xm emw wist of #mi '41ttfc« 
-14-
LEGEND 
H-GIANT RAGWEED 
-BULRUSHES 
-BLUE GRASS 
-CANARY GRASS 
-GREEN ASH 
^-COTTONWOOD 
•  -CULTIVATED 
LAND 
i 
SCALE -  feet 
300 600 
GRASS LAKE GAME AREA 
Figure 5. Distribution of dominant vegetation found on Grass 
Lake Game Area, 1948-1950. 
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et wiatsr @oMt«!itrft^omt, r8g«ril®»« ®f •Wftlii®!'- .and @6V»r* l^jadi 
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Mmmm. ®f ^ %®^aaiag of field work ia 
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mhmrmtlf mm ^tioA 'imrlng •».# l&tter kalf ©f f»brttmry oim8®i 
lit® Mris -to 'dltpwrs®# tha® feiai®flag tri^flag* Emtmt, fl®li 
iBork' w«i ialtlAtS'i la first m^k of ^aaa.!^ teiag 194® awl, 
IS®, lyai ^mppiag rtipalts wir® «oa8i^w»i 
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t© Isto miw wrftw® of  ^•bib»1«4 f®a f^e®r,' it. m« 
plao®4 ©« •tti# ttfpsr mtfm* ef' k©ft f«si^ ®r« S®«oad, at *41^4 
lasaraaa® »fala«t iii« ^a« m% hol<ilag, •».# -few fo&'ttiers wbi?® tdwii 
^."fc « tim ^S-fwap- 0'» wir# mm sllfp«d MrouaA 
•tt,«i fttllls ©f ,»ar Iti® feaiwi,. Isrtstei as tl^ t «• 
posiilili "With fiapi»«, a»i iiwa ti^ tsasd wi-fe .plitra# Lao at 
«a4s w#i^  ®lipf®4 off« liis froo®«« wai witli & saeoad 
of wi» lit a poiat raiai* -fe# tdf &f Ife.® ©mwlti Sit 
Ott'ter'^ f • ©f -thi® host Wfti ®ff a^cmt ®"w»a irttto -tib#' 
ftatfe®!?# ffeis p-«rt®te« fmmnt a&rtei 
fr©» tmming th# gposad «ad l»@iag out# 
-eiis 0V#r- l^l i»thod WAS US«4 tteo^^oat -tt® 1940-IS49 
wlstir psrioi# it ms, im»A te b® bolla ^waMrmm mi. tim^-i^ oawEaiag* 
la iitiltloB, Hi® hest with -ft# attaefeei ool®r»i mieWr 
»ut fii^ - ytadilyi. C.oii»tfo»»*a.y, «ii.« making ms a.'fe.ttaiomd 
IS4i»ldK5,'tt*afflag 
&s mmnA typ® of tall ©oasistei of gtpplyiag imn ®o«.t« 
6 f  f m l a t . ; O t t  o ^ . e f  " S i e  ® « a t 8 r  t a i l  t f  # a i i M  b i r d  
t3r»pp0A» A iiat© t®«cte--®f pftist iol€ wi^ r. ^  »«®» of 
*Bai»llt<5ol@i»* m»;»s®d# Ifeis pulat iftpi#* Im abmt oa« admt@« low-
mm., whiB ths air tisaf®ra.tar® it l«ts -ttiwa 31°?,*. ifcit f.«lBt is 
«l»9r in fefimg# B«t hy flmalag -fe® tfe# frt^ ly .pgdated 
f®'a«i«r ia tli« «tr«w ®f T»fa air Mowlag from m autoawfeil® h®at®rt 
®it©h ®o«t of faS»t irl©:4 l» SO i«©oai» oi» l®«Bf &• saws ool«ir 
Q-mhlnmtimm mm for Mrgt m<& ©mss latess as wr® «ti-
litei Oft Isb# aitwss JaMary 15 aai Jgaasipy 
as, 1.®4S# till# ©f paJtttlsg oa« of tftll fsa-tters wai 
©a St l>ir48# 1&® fwa-ttiars pro-rofi to 1>@ f@rf forsms and readily 
s©8i»l ap ••••wriA @o»*® ®f 
Qmimmmf- 26, « meaifieatioa ©f -Qi# withoa -mm ^rimi idtti 
ths «i4 ©f apt l<iirii3?i I*» Io.sl»%, firet, a ®©at ©f BaPont Saso 
heawiholi mmn  ^wai 'mpplleA t© % t»il tm%Mr aad allwad to iry 
mA ftot *s & ^flll©!*** 'fm ©outs of **Dafli-^©l®r"' -mmm mx% 
mimt two' tit thr»e lasMet of «a<A fsa-tttr -mrv ©lipp#! 
©ff te prKvent fmrnning p^eaad ft»i t® aid l» spottiag 
t«ilB froa ^s%aa@«# la orisr to swolfi ©mfaslo®, tiil« typ» of 
mxh»t Mil -to® to '*» ft t«ll wni^ er, 
iSariag p^rioi of l84S*lf th® wppsr sarfae## of 
tro tail tm^rs m ®»eh M.ri imm ©©nt®# t^h I^ Poat Mm ho«8«-
•feolA e.fwiat aai to dry# tt® proe«gs w«® 3psp#fit®d wltfe a 
foat of laP#at 'IMe® wato l««fa@r laa-temi of "Ripll-Soloir* paint* 
ftt® lirt w*» tli#m ft® 9hmgm to ftioe mto lassqaer m« sad® 
aftsr th® ®Mpll'-€olw* wn® t0m4 to 
fmr fo«ltiw «©afflla,8i<»« Qm h9 imm trm. ©tBtrratisaa im th® 
fi«li, oa tiii ®ffi0l»a®y ©f tail •wtrteers nm4 Is this 
iafe«tlgjsiti©m« Aa -wiilmtios ©f li€8-19  ^'Murkiafs was iiffi«alt 
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iate «a4m iaii1».g0i'l««i. {1} ti(»'afl0Ati©a mA aa f^iag ©f &m®t 
««afo«#»tt, aa4 (1) obttrrntioai of jplwimsstfttfi 
•titotr sip, *« t© ©o¥»if prtwat# Ikt» m wlst#r fi®l^  
l®h#rl©f' *»3r« miAf hf fi«lA.®"b««rr*tt©ii.* Oliaittelosl0«i 
iatt. rslatittf to fr«elpit*tl©a, pjresittre# 
aa f^t *4a.i we» iil» ©olltfttoA# fmtpom was to ai^ ertaim 
mw foasifc'l® rslftMoaaiiif Ise-lwiwa iM •mrim§ ©liiaatelegi®*! faetor* 
Bwlag gffiag of ttos stt^ sstloa wa« 
.0® tfc» HfiAmg dlsf®rsftl ©f ]^ ®*8«stg out fr«« Urgi^  a»d 
afftsB Ink#*# latA w»r« ©a th® l©®atloa at hiris mi tfe»' 
pwfiftae# or i^irla.g tl» rmia mrroanAng 
*r««8 ia »"«aF ®»i twnrtMag for *afk®i Mris# An el^t» 
f0w»r MnflfOttltr was wit 4 »t la aii ia oh«»ld»g pfeenssats for 
«fti #«»@r®W8 nwr®' ®®.aWfh«d ©a foot# 
A ©ottBt mi «l«® wiist*l»t m mmk^r ©f phmmmtm remaliEdag 
m Ilfgi sei »&«» l#e«s« 
mims iffiAfiet 
winter 
mmfwX toalitlQas l» th» Mmm Mring 
Itee mnmmi&'m "wts-fcaf# tiy this iwestigittioa 
©osslisraM# farlfttloa* ttit h&mmtt w«f# aot 
8ttliJ»«t®i to ti3« §tr#»8 ©f iUB  ^ ipf«p«Bt tawrpasy tAu^t «omil» 
^©tts# msh m t«Rf®Wktar«. ttr mrnm feliiturAs imi I®# 
ftsras* a# I04f»l»48 "wis-tor •»«§ Qlifaf«0t®ris®i fey « pa«ral a'b-
8«»e® of mims' wMoli ««• «.dffta'^ g»o«t for tk® 
©f fh®m.iaat* m4. otfeer fomi of nilfilf®# I» toa^aat, aaeh of 
^ 1948»19« •wlatir rt«®ritet ainr mt& ^ti»f«.riittt3^« (F#) ml%. 
Hit l®n«t imhef of aiww pr®8#ttt os liMi ^omi 'Airiag »s«t 
of 4mm9Jty mi F®lrmry« 'ftrott^ at «tt®h of me wlatar 
forloi, flT® to tern ife.gr®® a©»sal -togiB^riftair®® imm 
mmt&Bi; i^itfeir®i.li^ t i»*f*lls ootttrrti# 
Hi# ^eitast «oati*8t I* eoailtioas for «i# mr®® 
lAtttert ms show tolag -tii# first *lat®r aa ®Mpar®4 i» 
o^®r two. la 194T-19 ,^ t»@i» was ®oa.sfl®tto«»ly ab®®»t aat,. 
•i»«pt for a few perloit of 'ttir®® to fit® day® la l9aflht Idb® 
gpottad was ®i1fe»r h»m or oowroi only •witti a tMa, « t^ty laysr 
of saowt •&© S®«i®rrille lr®a «.4 aot r®®®!-?® -mf m^aa a 
of fttwr at lrr®plgyr lat®rval» wtil til.® first iw®k of laroh 
7*§ lashes f®ll#. Ttt'tti -ai® apf®«riffl&a of S6 to iegp®« 
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te 10 |[igr®@f C?*)* ligkt 
•mm wl* *11 wiattr uim ia®h fall 
mmrrlmg m. Mtrefe 11# 
Wtat«f 
teiag I^s IwrsstlgmMm# tl»w» afpeai^ a m m3tk@4 fsmt t© 
laiir immAm i» mwimw @f wia^rlsg oa %'iist 
E«i^ « Cri,pa^« 14 stti !•§)» &l8 ftatral ia©*®*®® ia pkeasoats was 
re®«r#»i « 8®. tueMoii# of wtrreMailng li«4« Birg® 
h©w»f»jr# 'ilA »% por;«ll«l ttd® ®ts*i.y iaer»a« ia wiaterlsg 
pl»at«ats s4a«# la l» wiatiiy fopilatioa ms MtS'i# 
Fltte-toatlesf 'tdal^ -riag se«i®ttt'te'iiti©a8 mm a«t foaad la th# 
mrtjer of Mr it iNwiAiaiag t© wg-fe oa th® tw© slsa  ^m«%t (?l,ga3W8 
14 att«l is)# Mtii® «ta®is w«« a®t»t ia t l^r aniNirs from y9»r "to 
y§mt* 
l!(M>li iiia1»r «a of -©i® i»aclwa» fhwasaat Bttrtser# 
««ak t-teiy «p»tk *«» as om fLguipe @.«a •!&« 
®it®i «s tJKiMit fefttlmtlaa at iittbsr ar®a for th® eattra parioA, 
&ii i® of fltt#te«M«8 ©orr®lat8-i t® walfc®*- (fabl® S)« 
4 stati8ti«aJ o-ewlatloa axli-feai ^tweaa l^ a smOmr of 
Mrii aoanaal^ ata* ©a ®««h am% mi tti® ©f ia®h®« of saw-
fall wi'i rawlttaf iipth ®f mm &m th® p'«ai# 
iBw itfttt afp«.fti*» lb® mm pawtodaaat amoag %© wa^bar 
faB-tor® toflaaaeiag -t»t Mgem ©f ©ossaatrattea# Saow grouai o.owr 
of ab-«»t flT« ia©h#« ©r aow @«0aal«<i th® fo«d «tp]ply and foreai 
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of 50a«<|tt@a'ay« they tsm i^ to ©oasjta* 
om tto steif «p«*s ttaaiiag fl«14 ©©» »<! f#«iiag 
8.tatlom8 mt* wmimtmimi m4. *«r@ m alRia^©® of a»Mt$X 'rtgt-
t*Moa ®©f®r was avia.l8.fel®* 
la l®48j| la phsnsimt fflaml>®rs oeeurpeA 
In lati Psbtaaa^ mi •«rly Oa ^ f«% ®f ftfewnry# -liiss 
th® i9'gr®®« (F*)# ® j^aiwia fottut of 44 feiris 
«ftt »t Sfftsi Lei:®# At «i® ««»» Ma# only 11 Mfds wr® r«* 
©a iirgs Jto®, ly 'Btmh f •&» saow r®asl»t ,ada» iash®®, 
aai fh®a«iast mmfears im®r#iii®4  ^1?® «% Qrii«f itai lEO nt lirp# 
A M#ly ligftifittwat «i^ 'llf'l4©ikl (t » »8S, #©l l®iRSl « 
»i?) fott»i lt®lM»«a m® »afc®r of Ijlri® ©©wt^atratiea ©a irn®® 
l,i^ « *Bd 'tt® ©f «aow o» tfe« ®r®tta4 i)* 
fiorlag •ei® I®-# 'misMr f#riod# ©«»%• of 'bii'ii ®a ^anwAry 80 
iorlag a iroiri'lQfm t4® i^ris a% Blrp I««k® wnA 420 fct 
trass Ltk®« ©oamti #a» im l®.tf fabwiary Id* wa« 
«l®ftr »i ©aly « iaras® ®f sasw f®«ftlai4 ©a gtm&Am la mii 
•wist®** f®!"!©! A hl^ lf 8ipda«»t #©i*»ilAtlom ©f 
r » •7S» #01 1®T»1 « fes^ea tit® »rt>»r>f Mrit t'Oii-
•saiapii'fee-i oa »*ss I#ito ®.s<i. -tti® of iaow oa. tto® gro«a  ^ C»l® S»)« 
*&» flw  ^wiat»r of sttt^n If®, r#"y««.l®€ mmiwms  ^ ooaata of 
SS •% irftss I«al:® oa II .tai lit «t Mrgi 'l»ik® o» .#»»a.»ry 16# 
A 24#3 f®r®®at la®f®»s9 omr Ife® lf«*lf49 m%&t mmrmi. at ®rmsi 
•4I.* 
•.ME®! 1, to*® •fsrttmt itt 'lo hi^ lj idgBiflLQaat 
©opwIfiitlsB mm: fowsi 1te'tow« th® »m^r of Wifds ©oae^a-
trfttst ©a Sr*8« Sirtc# la -Wfetl# -ih® #f ®b0W oh 
0qvlwA (liillss S)» »>® •fsw fniii eowti 'ifier® ©Ijlatia®# to Aw ke  ^
©orspilfttloii* 
^11« irifliag r©*48 la -tts® lAattr of I84f| IS6 ]^«as«i%t tt 17 
l#@»ti0ii« tPSiNi o%i»iV«i o» M «i®tt€tsi ©f Iwi mrpQuailag 
Birp t»4 apusi iifft ll t©Be#a<ir«ti©«i la ^  
ipep1ait%iw mmr mt «l«wa fa». liailteiif^lts, m-ythti, 
9m roaifldi itisat of tar®#®# ©a® spgdlrtud «ai oat 
fl«l4 ©f jra.«14 mm* 
Is 19 SO# ©fS %lrt» wmm f©aad iBla^riaf on -fes sm» Si 'itftUoBt 
•of Itittd# Wmm mm toaetatriittd *t 14 fftr« stoilterbilts, 
%r«e ir&ia&ft iitsiima, sad #is«® roftiaiit eteit.of &e 
tottil ©f i?S ft S4.1 f&mmt immmm of©i* 3.i40 totid 
«f iiS»  ^
§»x ®«»p®«itloa of ^9 liirii la •«» i*lat«r ©oBotBtrt.tioBs w&g 
teat llttl# Aiitft mim gam@mA la -to® £l©li teiag m» wia-
•toi* of 194S» la lmt« ^nBMEaff a»4 e'lfcrli- f#%wia*y 1@4S, ^4 
mm mmm at liyfi Iiike oa tour 4itfmmmt ii^s* fls® ©biwiw-i' s«x 
tatl# ms Sf»6 aides t® mmrj 10® ftwid#®.# obs«rr®4 a#x in»-^© 
m ®rfts« Airiag - I^s »«m pttioi. wm  ^«*l#a t® ®vei^  10© 
f««ipL«s i» a »»pl® of SS4 Mrdi» 
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QrottaA Cot®!* oa llrfi tafe® i«4 &t&m Ltic# 
§mm 4j»a« telag mw.Wia-^r® of li«, l»4i «a4 l»® 
A@f%S' Qrft«t l>'idc» Mw». ©a Slr» £<iik;9 
l»4f»4S lS#S-«4f imf*m 
%p#. wlB^r irta%ir wia1»r irlatiy •Bdstir 
11 #S • * 4ii «» 
s.s i«s i.i S.6#@ U«i ia«s 
llW gf'lfcff 63.0 st.o •t«® lt#§ 11*0 12.0 
rftgwedi. 62«0 sa»# ms t§*s »•§ 30.5 
HLsiStA giant 
r&jgirded aaA 
fi.t Imlratfaii* <»> m • g » s  #•1 
Mi3w4 Mlpttiliiii 
i»i .Ei*0 2S»# «» «K» 
StuibW®' # 
alfiAfift «ad 
htm» <# m is»o !§•© IS»© 
"bmm t * 0  f,# ii»© 4.0 4*0 lUS 
ok 4*§ m 1* m 
• s*t m •ifr- ?#S •m 
i®ylNr*»# S.f «» m 19.S S.0 10*S 
S@l%«sa«i 
•p, m 4W l.O 
Fl«14 «®rai 
• IS l»0 ?•© t,0 
•* m ?»© «» «» 
4#© m S..S f*S  ^
ii.r 
8.%, 
fastest « m u»o® 
laai • m m l f # S  2S.0 
ins in*© ITS.0 lift® lf7»© ISTtO 
'%l«o grail 
gfftit ittj.4 i»S «n«i ©f ©m»3?f gr»»f 
*4i» 
• fisam at lli»p 'liiic# 
la !»%«. imm It#* 
fig»« If* gpiisi bat •«!«• •• 
wiatir mvm ifcem iwii ly 
mm* mimmw 1% W-40$ 
L®w wptatioa, fey gr«,a», «as pp«i»at *t 
ituiy iorefts* ' As i4nt«'f Ifeis tyft wist 1)« elmssiflsa 
*i foor# ' #l®ai«ts 'a^oit ant «il« Aort wgs'tatloa ieww, 
«aa it« tftlae as *iat»?'#<»«# li Iwt# fl»iis»»ts "Wire i^ a 
ia tM® typ® ©f ©ot®r» #a i, tm oota#l«s, biris mr® 0¥s»fv®i 
l®«kfiag ^rti ©a waay aa,|i wtlk nbott frmMi&g IsB i^^ ratartta*, 
Stttbljl# f w m  fasR-tffofi aat tov»r  ^m  hai littl# 
Tftltt® at wlat .^y ®@^©r* fhiataats fr®^fa»alil.y ra»g»i thf'ow  ^ th# 
g - t o b b l ®  * h i l #  f t # . i i a g  ® < ^ # r w l s ®  m w « '  • • # l 4 0 m  « ® 9 »  1 f e ® r «  { f i ^ m  
i8)'» 6a Mamh. i, '1®4S,. 14© fb®afg»ts mfd ©•©aa-tei ssfateiiisg 
f»l ta@he» of wm mm to #«®i «a waft# .•©y^«i ia a flelt 
at fe'aai Be®mw of -gpailaf* ifc® @ov»r oa paatawlsafti «aii 
aa€ ®f littl®••value ag-irS.at#r mr@r -to ^eagaatB, «T®a 
mmw f®ll« 
lait idaas fttai# of gJaat m&tmi. CFipr®< tO# 22# aS-, 
S4 «irf 2S) provl&i^ 4 aiwallaat *ia-i^ r «©•#!•» Ik® stalk i ay® 
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ti® sprlBg of li48 wfti iw<3ir«t« mii -ms ®feara®t#ri«®d» 
wilii fs  ^«3W«p'W.o.as, by norwal 60 te TO (is|f0« CF») 1»^)®rattty®8# 
Ih® last MlfiW fif®®«iag ttaftratttr®, t8 (F*), wa® M^ordsi 
oa ipril IS. A» ttMsaally hi^  rtaiiag ©f 91 i«gr®«t (p#) ws 
,r#a0li®i ©a 20# I*r«<iipltatloa, »f0 laebi® al>©w nom&l, was 
11 i«.i ssat-^rei for ©i» laoh rala ttom la mii-May* 
a# perloii @ov«ri«g la*  ^Marth «iro«  ^«arlj lit® r«s«abl«i 
IJi® sw® |>®rloi of 1948* 11iaftp®fat»t ®»i»p%loas, aoraal SO to 
?0 mgt@& (f%) ^aferatares mm r«#or#»A* Oa May S, a hi# of ®l 
iigresa Cf#} was r®ajsh®i» tfeo hl^ est t®n|>®mtur@ for -ttiat twr 
rtnor&i ia I®tfe®r?lll#* Sum (om la@li) fall m *ar«M SI aad agaia 
OS April 14 ('tttr®® laeh®®) Imt »»l'to4 rapiily 1» @ims1i oaa®» %« 
total iwottat of preelpitatiom for Ifc® p»ri04 ms l.«f iaohes below 
aoraal# aai It ooewrred. as ll^ t showr® »3C8®ft for -Qi® 
WMWpall OS Maroli SI «»4 Afrll 14# 
Itolag April IteO, fiT® -to fiftesn itgre® (P#) i^ low aormil 
t»^®ra'ta»r«8 ani a 1»0 iasto itfi0l®«sy of jrasipitatioa oooarr«4# 
Uiia hai tii« ®ff«0t of d9la:^ ag th® arrival of aoraal spriag w®a14i.er 
trm days t©  ^iwek®# liaiiM® iaily tampora'ter®® of l3®low 
fr«®siag •mt@ rmorMA on all Mt ^r®® (lays of •&&% aoath, isritli a 
low of IS difiHi®® (?•) bsiag retoriid oa April 12# Pwoipltatioa 
•il** 
ia t&m of li^ t r«da unA iaow flmrrlei, the last »nm 
©f ©SB iMh fttHiag ©a i#ill © • 
Mfty ItSO •?«» wlais "vmtfiug ttm. 10 t® IS Bdl«f 
f9t kmr* ®0 'to W d»gp®t {!•) t®®p®r«lMr«« pi*0v«il«i 
a»aiai iilojag r«ia aSiiowir®#, 
Pi^ ©ipita%l®a fwss R aorwi 4»0 
Spriag BskftTi#? 
Ih@ Tiupioas spring pb«t®t of ri»g-«®kei pbrnamt ^mh&vi&g' ia-
elttdti'-widfiffrsiKl ©rwiag Isy mots, display fey ®©#lfs 1i«for« htat, 
©osk fl^ tiag, and tdatsr flotle breataif• ftit* om 1fe#s« |sha«»« iwir# 
gftttierei for tlie Most p^art lihtil© iilTiag roati sarronaAsf ilrp aai 
©ta®# l8fc®« tmowM.ng -tti® di«p@r«al mmmmts of «ar)c«(ft biris m»j 
trm ar®as» Iafor«a.tioa Ifems was- ©oi^ ll©# t© th« 
«tttdy of •tt® itspersal moTawsatf# 
^»ri©uiiii«6t -aad. fl©@  ^ @©m©©8i.tl©a iwiiiiiiiiiliiiBffliiiWWtiiliilliWIiiiiiiiiliaiWllifcliilW' iWlilHWilil ilBiiiMMiWiiWliilMi '•WgijuwtlliBiaiiiiiilWW •—Ml 
iiiag»»@k®i pli«ft8a»%s ar®'M l^y gw^gariotti# Il.gar» 82 iadieat®8 
tfa® «ai0ttat ©f fl©©klag,fr«val«at la f8t8 ®»i l4,07i ©bterwd fh«asaati 
daring li®.first flvt aoathi of lt4S aM 1980, r®sp««tiv®ly# fwo ©r 
oKsr© atoti s«8tt togi-tiitr mm llstei at fleoks# Wieaiaat p^apirlous-
mas im 1849 raae»€ from a hi# ©f Si p®re®Bt iA ©arly ?®l>rttttry to a 
I©* of 45 p®weat la «arly'iJiaii®# teiaf l0iO# a.hi# of 9i p®ro®at 
wa« r®®or4««l ®arly la F«l>rttary, lAil® 1d» lew of 44 p®r®«at waa . 
r»0Qr<aa4 ia .April.# li«®iy aat Hiefcs Cl®4i),» ia a tiwilv®-«©a14i staid  ^
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PERCENTAGE OF PHEASANTS !N FLOCKS 
ia 0M®, f«»4 ph®*si«t p»9piriottii»sa i-aaagliif frm' » F»lir««rf 
M0. of Sf pereeat m Jtaapii%.l@w of 14 
li© IW'pst tlmkt m@m mmy trm th® Birp «M irmss litem 
wiater @oa©®atseii«.om ar®*® w®r®- ofei»rf«i iariiig aai 
»f 9m#i legyr* 4t Ifeat tim®, rmp.&g is Kit# ftpMi B to 11® 
Mrii wif* 3p»®®r«®t fr©a 1ii®a ©a mattl *to« taaisBMA 
al®8« of mis tkhout Sum 1 «a«h y$m)t tlmk sis# ftatrally 
toSMtaaei* 
SaM# I?# Sis® ®f Wlmk* of Ma6-»»0k«4 »«afaat» S«®ii mm 
fwm M.rgt ami '^ pafs %tk.m Daring 
&f Um aai Wm 
It# um 
i ®ir ' 1;: ©r «; ®1? l.or 
«^®r« »©r« Maiai mrt 8wr« Miiiii 
@#®kf lu»aa S«3»8 «0al» ]N»a# M9i3e»i 
Itaiber of 
•xa»tla« St- lot 91 Si m 
Wm&i ia Mrii 
far flmit l-li g-li E-iS 2.-110 
Msim Mrtiff; 
par S.f I8»i Stf 4'.«7 1®»8 
Standi IWrrlatioa 
mm aa. i«o 14#1 §•9 4.1 l®tS 
*3amary 9 • Karsh,, S 
Siar® apf®«r®li -to ao 0oatlaa®«8  ^atgwgatioa of^ gaaais 4»rl»g 
«iyTslB^r s»a««« ©o0aii«»3Mi^ ly a rott# te^».ptti©a wmifeatai' 
itwilff iM't -tts.# of @*0h gr©ap wai flescibl# mA @®a» 
timgAly sMftiag# '%# sex ewiposllioa of fl#0iE» mem off W.rp 
ani'Orass Itfcti Airl»g wiater i)»3ri©ii of 1®4& aai liiO fell 
i&to ©at of #ir0e ea-tefEiriest !Bile« or slx«4« 
soatttli^ ag alaeed sexes wre 1)|- far ^e l.ftr@»#t Cf&Me li}« is4 
f^ aale floeki «ere largiir sale fl®@ks* 
Foll@wlag wiater feiied ©f eath ysar, both "tti® sex 
©oi^ ositioa aai site of flrnkts, aeea amy froa Mrgs aai ttrast 
IgJcea afeflsfigei# Four flpres (fl,pirei ®, S4# SS aai $$) show 
^e •variatloa ia •#* mmp&aitim of &m or mm fheasfutts seem 
•Atle Afi-rlag roaAs.# 
4 nakr'^ 4 iaereaM ia exwfles of loiw femAes amiS aales was 
eirliiat early eaeh spriag a« €iey begaa to diiperset &ii laerease 
ooutlmeA -tiburott^  ^ril and May of the breeiiiig season, as liiey 
ooraasssei Mstlag (Flgares f# aai Si}# AB' "tee Iweettag tea'Soa 
apfroaohei ea@h year* eoeks '^ we mr& ani moiv Istoleraat of 
0M« aaelfcer# Fleekt eontaladag -ttiree ©r aojpe eooks# tsptsiJl of 
Ifee idater period, disappearei, and weords of losi oooks ia» 
ereasei eaoh ysar early la ifril* Wm. 1am oooks iwre o^servei 
togi*a5»r, iiiey -were flgtetisg# 
Floeks of ism or aore %lrds ooa i^niag Missed seate# als® 
misrweat a swrkei ehaags ia th-s Sffiag period# ffli® t|^ i®al winter 
eoapositloa of eaob p^ouf mis or mm eoeks plus hens* Hiis 
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18# Sl.gBlflo&at' t^ei a s . IslS'toi t© fteasaat 
lehftvlor Iter tag %rl»g PerleS# of 1»48,. 10 4t aai 
um . 
A0%i^viv im %m um 
minWT tlmk fcr, It-It luTf i«lt liir» 6*lt 
m^§pw»$d 'erwlmf Wmt* IS*1S lar» tO»E® l»r# .f?«fii®r* ii 
jyttlw 8®1sa.i®atiia ketwiea *ar# lf»lS litr# lS*4i Mar# g7-s4pr* t: 
o@ur*»Mf lif 0©«ks lar# 13-lt Mar# IS-l® lar# tO-t6 
Malm »friag Ittiftrtal 'Isps Mar# lS«lt Mar. M0»t9 lar# f©»ti 
11m ii4t. jgiiag ptrtot 
teiag 19#* til# fir ft i«o«r4i ®f .IwO' tlagla tar© «i.ftP«rtat 
®©0lEf at ®pas« ^hik9 mm- - .^ tiAasi b«f®» saariwi o&-f&hm$t¥f tl* Lalw-
la mm ia,jt f4ri%, »»#t •ar tofts of f#&-lfe»rs of laa# jiar •mm-
mmtk m ««8 ®®«k at ,Srai® 
&« first of ©'©art^ iiAf Isshavior m« aol^ i oa larsh t -rtistt  ^
&mkM mm mm om hm* ©a® of #ootai to %» h»a# 
iy mis a®«ttir®i mpks w«rt t®«a wltti artet «ar fefti# CroiAng 
•wai iafrafwsati, tet ©®s ©r esakt 00 i^ %« !i«ar4 ©aeli mrsdng in th® 
fl«ld# 
io filetioa. 1b»twe«» ®®tk« m9 aotei aeraiag of Maroh i» 
&«» om @mk irma ftliflaylag la immt ®f •mmthsr for a ISt'mm&i p&riodm 
Oa Marsh 14, %e first aipi of *'i^ itfrlag* m&ks wai i»t©i# 
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la wi^ iftg till® Ittrestigatlott of tl» winter aad •pfdag mmmnta 
,®f jpiag-isBQlcet fhmemta, data ©a W8 o¥««rr«i plwataati 
•#»»ttary IS Jtaa® S, 1048 ami 140?6 Qbseaw©# phsftsaatt l>®1a»»9n 
Ssmarf 9 iffld May 18# 1®® wir® ©a tii« afpearsss® ef aaricod 
Mrd* away from llrg# mi a-ass lakts# Burlag Ifa© IS-® aai IBm 
p®riod«, 4gi3 mi ^fO i»sp®@tti»ly *tr# <iflTea orer th® roais 
sarpoma-iiag aboirs twe artas (flgiMW I) la ieawh of wtrkai Mrii# 
®a l^««, If mi W a*awa3Pls® th® .data ,gathar®4 dairlag 1.04© and Wm fey 
In'oriir t© faoilitat® t^a on aswasata of owteBt 
Mri#, tfe® lioai iarwttaiiag ilrp aat ©raa# li^ as wai ia  ^
gooes olrsliag trm -tti® a«at®i* feiati of tmm. (i®# 
83.# tZ, 2f mi M)« lash of the first fo«r zoast -eactsadid 0,g aileg 
tatysBd tb® previous toae« Mta w®r® aot gath®p»i t#yoai 8»0 
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S8* laaa llttf-aeaktt Foumi 
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lt€i 
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Spring pirlQA • 
Itt-to ftfps&raa©® ©f sfFiag, frMs f© -t© g$ pereiat of thai 
Mr4t oa. <4»® 4i®p«r0»4 oat oa -tt® «*rr€i«n.tiag • 
tmm lasai..# Si® @nly sl^ it r«0ori f©r mmmntn of fcaad«4 Writ 
telag lit# 104S tpriag was that- of & #o®k ori.#9«ll|r t>iia^d at 
firass Lifc« 0« Mskr«& IM* 0a April Ig, M© ••was foaai' 2»i w&l®$ mm% 
®f -feat wr&a *li9r« li®. i®»p»«a%ly ii&i #i1NkWiA©4 » -feirrltery 
wat la -aj# @«p*ay .of thm» h®as*. io -oth#? .igfiaiti iata, oa spriag 
®©"f«w®ats. ©f Mrds w«r« ga1to«r®i that |®ap.». • 
.larly la *ar©h of'IS® &ai If §©4, mtlsetttloa mt tura«d fr©« 
'fepikpfiiig -aai iwi'Maf ph@«®ftat# ta- iilirlag la •«ar«li ®f wkei 
fiitii8«ats mmj f»» Mrgi m4 <^ms latos* ittw®®® Iweh 0" mi 
Jmm 8» I t-#, i4T4 ai l©.i  ©owr#!# iays in 
•-ft® fi«li- •iariiif -feli gi^ riag, fetm. oa„4St2 pb0msmim 
(tol®# lt-aa6 $7)0 Mrlne 19 Wg -erMlf Ari^ lag. 328® sdlet-Mlawaa 
Iftreli i md Hay tf# 64 %yi wf® sptat i» -Us® tl9l4 ohfie'lclag tS®f 
ftoasnati tlftfel®'® 20-aai i8)» 
&® sfriag dtif@r«al ftriods iudriag li49 mi li®.'w®*« laii«at®ii 
by al^ t r®«©rit of »srtoi ffee.a.saati amy ffom lirg» «ni lafcss 
ClstWei'^ t fit 2i aad M)# fittrlsf If49, tiii® firsls si^  of ipriag 
ii8p«rfftl apF®«^  ^teiag nwelc of ^ar®h. i»i2 8i»iltiw»o'agly wi-iii 
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m 10 64 © ® 0 M 
Psb#'lJ-4f • 10 14 0 © 0 14 
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eigai fie suit -iiff«.!«»«« Isstwi®!! th« mmy tron 'Oraii 
telag -11103©,-two p»rio48-wa«'fo-mi hy s. <5©^arl«oa-9f 
tli« »a£is| ia l^lcatlos la tliat-l^ ^/Sfriag dispersal 
of phfla-»®atf from, liiis fseb- ymmr i» . •S>-o t0w4mt@, 
*»r® sa1fc«i^ d--oa tl» of Mrfla <mt-'froa'Birg^ 
mmlnelm »&a- ia-®taB0«g--trmf»ii4 (tatt# 16) • M&wemr 
-fei* mi®-HP©-*'teisg Hi© spring ferl#a of 1®# was osa* 
parabl® to %• %t®. 'pitlwrei sa S0if-»a«»t« trm firats'Lafe® "tti# 
mm parlea# 
I«Misoaala# 'ITO' raportfti staAiet of 
(itts-®, ani I04i) ilsolosti that 'Sfrlag iiffortal •aoTt-
•Bieatf- »ot m^nA @wif tw) «lls« aa4 on# aad oa«»4ialf 3f®sp@o%lv«ly# 
A-'Wiiri »t«% Cllaiball#'1149), is'So«1ii 'Iis^Qta, psportti a 
«xtr#ai8^ fro» «lat«r i» mmmr r&ap» %®«# »o"wiw»at« 
WW tritfS'a# »®&as of oifowtog lattajlty -t-Mfles «6-d mm ,-a©t basei 
•©» MTlsi or *0«wte# Mrdft : 
In 194f, Airlag mi -tt.# first w@-«Ie af JfmaB'j, follew-tog -tti# 
#m4 ©f dlsp®r8«l i» 1-iftfe -SO a*j%0<l phtmsibBts •w&m r®«o.r4»t 
.|s,ir»s- fiwi ©Past Mring %y li-SO, 4f nwrii, ro#of aed off Sii--®-
aroA, likxJfflw IB.8t«Ba®s Mrii kai mar i^ mway froa - l^a'ape* ia 
toapRSS <ar»©tlo»« so*# -fwiariafti ia 39». • 'fi# r@&»ea« 
for iiffer«s®ei shoia -awh.- ar '^aot «a48ri'to©€» 
liiM# W* liaadmiw Bag-fttelt®# fkmsm'tt Obt«nr«<l 
Sm%f ftom ©PUSS Ifcriag Sfrf-ag P»ri@4f of 
Ii4f liSO 
urn 
C i^tanGit 
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ifg© 
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ior'fiheast IA l»S 
lait S.0 S«f 
Somtlwiast ?.o s»o 
Soalfe S.0 
l.f 4*S 
Ifeft i«© l.f 
lortfaiwst i.i • l.S 
lorlii i.0 za 
liiil® irl-rittg reaii mtfomAng llsrp 'nai Srats lalceg (teiag 
lt#t aad 1810 mA ilsf«ria,l g*tiM>r»4 
m thm »i«l3»r of ©Poupa of hitM »ea pw »iX»« Mo itatlatteal 
0orr«latloa fowai -Bi# mwmip mwber of ©rowfs of Wyi* 
•0®» peir s l^® luad %« iat* iPtr® 
8«M» ro«t« wa» not followet ««ob aai all iriviag wai 
mt mdsrtafe:®!! dariag tl# sw» bomrs of tlit 
D*t* gRth»r®t Oft -fes Rwrap fflswber ®f gpoups of Mri« t®«a-
fer milie before lOtOO ««]&« eaoli. liai' h«re iMem iunmrisei ia fipre @7« 
ftii tem gjwmp *« feere refer® to iJie wwter of looatloa® at 
tshioh birdt i&m or mm jteeasiBti) mm sees# Late ia February «at 
early i» Miawh of eaoii year, with the ooweaoewiat of breaJtstf of 
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^ groups p#!* »il» h»§m %o imiHias9» Sils imitias* @hm^4 
trm ft Iw of ©•S4 irowfs p®r ail# ®arly im Map@fe of ««0b ysttr 
# hi^  ®f l.SS groupt par Ml« la ®«rly lity# Worn that tliB» «», 
l30&mm of -fee imm&m la »®stittg ©f htmt aiii me eoatioia®# gtmik 
of ifc» veg9-t*%ioa, fifwer ^eem^§ mm §»»»• 
1® ftt'tiapt Wfts Md» to gftthtr A&tik ©» t«rilt©rl«g tMl® r«@©rd-
lag asv®»®ati ®«h i^ ring as Wrii mm not »aPlE#4 for 
InilTi^ iJL li<»tlfi@fttlo!i# th® ttsv«m«ati of iadivlittai® 
mm mt toll0m4 ewspt ia @a!» of idx Mrd® -Aat w«fK Inil-
fl^ idly r«e®g3al*«,l»l0 fof tea® mmm, wsmlly tilstlaotly aairket 
®r -wl^  hrofcia tail ft»th«.r«# Iwort® ®f tli®®® six %1*^<1» ira«i a« 
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l» 4 ®©«k frca Qrai-t im« first s««tt !•? i^ la® aatt of 
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IS a»A ilwsi ht ira« m&n ©•t *ll®i tw^mr {!•© 'Kllaf settlfe-
aait O'f irasa iriea). All ifeaa# lattasp raaopdi mrts tfltiiia a O.S alio 
©ifel® almg a oomty r©a^» 
g* A «®«1E ffoB arasf l«al» wa« f®ta 1*5 lalle# to Ifee aon-ttsast 
oa ^rtl §, fi, f, li, 14, If^ fi, SO. May 4, t, S, 10, 16, aad Juaa l* 
All oh-a®rratioai •war# within a 0«l ail® ®lr®l« aloag a ®@waty r©*# 
Utah mi adj'i««t fttlii* 
S. Qm hsm trm Mir&t take ma mm la an ali^ lfa fit Id thra# 
idlas -wiet of that lyraa oa Affll 11, .gS, t8, md May T» ©a *ay 14, 
4 m 
t 
s 
4 
»-4 
I 
» 
a 5 
•a I 
M 1 
- 2 ® a 
-  t  
s I 
I ^ 
o g 
5 3 
^ e-
-© o 
4> 
§ 
I 3 
s 
f-» 
f 
SI 
i 
I 
I 
8 
•g 
I 
5 I I 
i S "* 
I I 
• 
3 
0 
e-
1 
s 
I 
a 
i 
s 
i: 
t 
i 
I 
S 
1 
t I 
» m 
I 
« 
i 
I 
A 
o 
«f 
fc 
S 
•d. I I 
M 
s 
S i 
o 1 
1 
0 
r-4 
>* 
M 
1 
g 
I 
.f 
I ^ 
t 
i  
i 
I 
$ 
$ 
m 
i 
® 
I 
I 
f a 
« 
i  ( 
•I 
g 
s i 
as 
I 
-W 
4» 
s 
» 
i '  i  m m M 
s # o 
^ : : 
I a ^ 
« 1 
i « 
2 t 
I  ^ 
« 
I 
m 
I 
I 
M 
1 I 
I 2 
I 
I 5 
w « I » 
0 « 
I s 
i  i  # I 
- !  
& 
i  
I 
t 
& 
g 
a © 
<fe« 
« 
I 
» 
I 
i 
@ 
« I 
li 
«  -
j  I  
5 
i 
' ' t l  M © 
I s a 
I I 1 
3 
i  
s 
I 
I 
•¥>. 
m 
A 
U 
8l 
s £ 
t I & « 
I • 
^ ni 
m 
M $ 
g 
! '  I % 
1 
2 
a @tt 
5 
• 
& 
M $ 
« 
S . 
11 
•® f 
i 
•»» I i 
II 
f .• 
s I 
I 
i  I  
f 
• If 
^ %4 
t ^ 
« 9 
i>4 
«$ 
.4§. s 
g 
•3 
1 
© e«a 04 
m 
rt f4 1 m m «» 
i* 9 
a 9 
• •••* 
• 
1 
*5l 
8 
l-
© 
1 i 
« 
& 6i 
.# 
:jg j 
1 t 
>» 8 
1 1 
1 1 
s ii 
i 
1 
f 1 Q 
•0 m g  
m ^ 
*"* i 49 
n 
* .  
•« 
t 
4» 
I  
i 
f  
I  
«e 
9 
I  
3  
r4 m 
I  
49 
m 
'0 
$ .  
I 
H  
t  
«  
0 
1  
a  
^ I 
.. $ 
#Hi 
n  
s 
I  
1 
5  
I 43 • 
m 
& 
I 
^1 
i  
ni 
% 
I m 
V 
I 
I 
I  
I  
1  
5  
•# 
o 
«  
5  A 0 
8  
1  
i 
J  
2  
g 
I  a  
I 
! 
i :  
I 
« 
J  
e 
r4 
•« 
m 
n 
m 
I  
I  
M 
I  S  
J  
i 
S  
i 
p» 
^ • 
•t 
»4 
I ¥ 
%t 
© 
1  
« 
i 
SiO 
5  
% 
M 
m iri 
I 
i 
m 
I  
» 
n 
• 
« 
I g, 
s t 
$ t  
u u 
u 
I i  
I  
<  
5  
m 
%« 
o 
$ 
m & 
t 
m 
u 
® 
•" • # 1. 
I i I I 
°  s  
f  i !  u  i  
I 
•** 
i 3 
•2 I 1  
3 a  • «  i f ' ?  
s # ® ® ® J9 i - f  I  
• 1 5 ^  
1  
4» 
© 
•i 
s  
I  
I 
t* 
1  
>» J3 
J  
1^ 
$ U 
§ £ 
I I 
I f 
3 1  
S i  H  
f  J  
I  
I  
I  
« 
I  i  S  3  
«4 
© 
i  
m 
n 
5  
H' I 
al 
a  
&• 
0 
I  
E  
I  
t 
i 
© 
I  I  
^  I  
S 
I  
I  
5 I 
I I ;  I  
I i 
g  «  
1   5  J  
0 
$ 
m 
m 
#-4 
1  
0 
• 
4» 1  
m 
« 
I 
l« • m 
& I  
i I 
S  a  
^ 0 
t I  
5  $  f  
# . I fe I 
.  I  .  I  i  I  g  I  
0 m 1 "2 ^ ^ 
a S * i i ® t 
i. < 15'.'.« 
t $ i $ s tt S 9 
:  >  I  §  ^  "  1  1  
!  =  i  f  J  S  I  f  
5 "  !  [  »  5  5  i  S  !  
1 I & I = I ". I : I 
§ s "  
5 i : ' S , « ' S | a  
$ I "  ?  :  ?  :  I  I  
5  i  »  1 1  i  I  =  -
^ « ' € : 8 I t 
S S I  
8  4  I  I  8  -  ®  •  :  
« ^ s « ®  
i l l  ^  I  I  ?  ?  I  I I .  
S S K g « « g 
I  
I 1 
" 1 
I I 
1 ^ 1  
» ^ I ^ 
n % ^ 
«  s  
i J 
« K 
® " % 
M ^ *® *4 
^ 2 
- I 
^ a 
•a ® 
I I  
I  
i I 
^ S 
& I 
4 
I 
i 
% $ 
f 
u 
« 
f 
« 
%• 
© 
1 
£ Oi 
43 
s © & 
$ 
m 
s-
i 
!  I  
•a -s 
£• s 
i 
$ 
8 
I. 
4 
I I 
3 
I ! : I 
I 
wt 
I 
•tJ 
s 
J»» 
I ® 
.0 
s #-» 
•t t 
I 
s 
f  I 
fc' f 
M 
$ 
o 
"I4 
I 
I 
« 
« 
» 
s 
I 
s 
Hf f 
€» 
i* 
H 
t 
I 8 A 
^ I 
1 
I 
« ja« 
«» 
I 
%4 
e 
f  
J 0 
I  
s 
i»» 
»-4 Hi ' 
%« 
2  
I 
® 
t m 
I 
m 
I 
1 § 
e 
m 
t 
M 
S 
I  
«4 t-l 
a 
I 
t* 
I  
I 
i 
I 
I 
8* 
a 
CQtiftts &t Mr4« at eoaetatratioa polat®-* Soring l^is period,, bo-Si 
mma .mm -fult®' •miily •0G,w»t®i twieatiai. ©f mm ^oamd o©wr «ad 
a-laok of laf ©xtsasl-r#-wptatiea ©©wr# %sa mpla# iarlag th« 
wiatsr* art ©o»e®mtra1»t.iB mlmMmlf empm^ tlmM* 
Sdblt »0» dbs»w»i mat®r iiii Sf riag Iiag-«s@k®(i FhMMmt 
P©faltti©a» @a. aai ©ff Blyp and ®fasi l^ k# 0&ai 
ireas'Bttsrim-g I f  48, I t i i ,  m^l9W) 
'  ' '  " '  ' ' ' ' 'Wtt '&tr peptt la^ott '  ' - ' ' '  
o i  ^ •• • '  'Oa 
Oa Bir®i t«ri%ttadiaf , ©a M.r®» 
Kmi it ttieMeiii .imi SS iwetioft 
f«gyp litof ©f la«i • &tal inteos «f li»# fetal 
urn 890 - - 111 #S ft4 
1S4» 660 SS6 lil6 US 8ff 091 
1810 • fl4 • ®fS. • 188f • ISi' 881 • lOlt 
ii§xm h&mi. oa S4 §»©«©&§ 
Ihlle' ari'ilag roaAs •8mrr©*itt&»g ISrgt g®i oms» l-ric©» to*lag • -
til® sprlag.p®rio# of 194® and le»|, m att®m|tt -m&s wid» %© arriw 
at tij® sfrtMf .ratios#' .1% wm femA to 1m il»ost -fe 
e.alamla'l^  aoewa'to rati-®s .b««a*i8« et ik9 gi»at fariatioa ia 
aoi&ar aad «x ©f Mrde r®©®rie.i. (•fable §1) fro» iwi.#k to 
mtk «r.i»iv®l ©f tli® braaiijag saaioa aaeh ^ar, eoeki b»@a»» 
KJi*. oeatplatsows with' ttsilr ©t^wiag aad g^narid indlfJfiiraswa 
toward hldlag from idaw in @$ir@p# l^ o» ®arly iipril ttsldl elosa 
of this arowftd 3nm % ®f ®a©li y^m,: %« mAar ©f ©©eka •»s®m 
0 
i 
m 
3 
a 
$ II 
g g l  
II 
I. 
»•? 
1 "i I fS 1 n 
S S S S S S S i S S S S S ^  
i i § s § § i § 2 E i § °  
| g i S I 5 § S g i S r  
g i i i s s s i i i § r  
»•_#..# •  ...f •  
©S,®«©!»®iOOr-««*»®» 
r*# Wt «~4i-lrt»-4»H|r4r4 
M s i i i i i s i i s i  
g o o .© ^ o o © © e'o © 0 
2 a S 8 g S 8 g | § | S 8  
S s S g i S S I i S S g S  «4 #4 
• .« • t # « « • 
2 1 ? ?  
^ ^  ' I s a 
© 
BS m 
« 
& 
§ 
3  
g 
$. 
0 
m 
& 
t  
m 
m 
? 
6 
1  
I 
0 
m 
1  
1 1  f  
$ 
I  
#• 
»•» 
1  
t  
p 
1  ! •* t 
i  i 
*  
1  
t 
» 
t 
s 
aL t 
n 
ef- i  
1 I S  
1  1 IM* 
1  
cf*-
t 
S 
f  i 
1  
fa 
& 
» s 
It m 
w p 
r 
«»• 
I  t  
I  
B  
a. 
« 
1  
s 
s «!. 
I  
I 
I 
I 
§ 
0 
IT 
f  
i  
:  
f  
t  
I I* 
I 
5 
I 
1  w m 
I 
r 
m 
% 
fM 
i 
I  
I  
I 
g 
I 
8 
i 
f  
i 
m 
•p 
®i 
@ 
s  
8" 
I 0-
% 
f  
« 
B 
I  f  
g. 
w t  I 3 
% I  
f I 
^ % 
1  1  
s  ^  
2 .  m 
M 
t I 
01 
I 
I 
I , 
s  f  
i  !  
m m 
1  ^ 
g t 
M  5 S 
S 3 
*t a 
1  ^  
I I 
a  s 
#• 
r 
i 
f  
I  
i 
-S' 
*a-
g  
i  
IT 
I 
8 
1  
M 
P 
I t 
a. • 
f  
© 
s  
3 
A. 
i m 
It 
1  
u  
»  
i 
I 
*$ 
1  
®. 
« 
4 
I 
m 
I ^ 
t 8 
II 
! S^ 
% 
! •  
3  
i fib' 
I  
f 
i 
i  
•IS®-
I fife N 
> m-
m 
» 
I m 
("«• a 
e»» m 
ti 9. 
O US 
• * W y"l 
& 
«©• 
nn % 
<S ® 
.f*® 
© © © 
• • • f-» •<# « 
16 © a 
* * • 
ei •# » 
# <0 
*5 1# a 
^ © ® 0® 
'  ^  s  s s  
M eo o 
»««  ^ ^m4 
u» o o o®o 1^ » # '« • 0» <0 fM fH rH r«t 
10 iii> nto 
1 * 0 0 3  
m & m 
» •  • ©  ©  ©  » o  
•Mi# ' •• • 
.•-.J 
«#- 1^ % 
# •  O  ® 0 0 © f  
O €>' 0 
» " © © •© ^ • 0 i«< • • 
u> (© '•» © © © @9 
O  O  m  O  
•  •  '  • '  *  
a> IS '<< CO 
to so t* Nl* 
»© O '<l» «0 
(D i>» {ta rHi 
CO to «o to 
«-l 
I® © '^S# t«» 
• • • • 10 «MI ^ 
ao 1% «© ® 
% Oh 9 .. # • • 
«i te ® I® » ® 
w <9 
!3eS3 
iHI iHl 
m €3^mm 
i g s l  
I# 10 ? •». H .
8 8 2 8  
m o 
» t « • 
#*4 f*4 
13 %4 0 iH O 
'V/' 
W 
, 
a*. •w «•» m 
1^  ii Ii 'in US' Si M-
m m - m ft '1^  li- '• wmW IS \ 
-iHt w it x« .it 'ii^  M '' tt m f m ii ' m •••If • IM-IKK m 
M mt rnKw «l li ["j It 
v^ Grass ' : \_3~Bi,VQe 
It J 
Lake ^LoCke T' it Hi • L U 
is 'M' U I <1? it •^mm mm m m 
IS m- i4t j—' y I? a m u m' - m 
•• l» 10 X© M 10 u to to 
xs j^mL 'Sp - m 2d SI le Si u SI 
m 
! 
n M If tf 14 if M JlPw . 
W' • m' w M • 'Ii li ' U 12 
H# it# »» IMNH U m HI • .m If If 
m«B« miffM Sco-le 
Tl'ni iiii -MUi 'YMyNk IIP Tiiwlili nipPv SW9m 
. . .  J  ,  
5 1 0 loni.  
IhnwNfMr asiMiiiii §mmt SiMtwi 
«f m 9$ if tei 
iNruBBBe&i^  flnMni lUl&t miuKm. 
ii^ Pi iwm mi wm. 
Sfifiag 
S» ksmm. l©:Si ©f frc® ii«% by varioat w-flstOMlssi 
©itas®® t©tia®4 IT oa Mrp t»4 ftrasi lal£»a-iariag ish® spMng mA 
©wply $mmmr of 194S* a»9 Cfi'W m&kB mA f#«y litai) o®ewf«i %% 
arass haSm* utell® @®@ki firm hems) ©e«ttri^ a at 
Birga I»a!E®» 4s m« •«» oaiM iu.riag -tti® wiat#? perlodt ®f "ejif alwdy, 
inability to iat®rpmt pspofftfly •tti® »fi.#9a0» tSi- j^mlaatloa 
®# tih« @mm of i» ®as#» &iai Mr<li •P»r«' foiai lAilt 
tyitomMtally ©ewylag «a®h. a3»a m im%% 
ftjrlag th# ^riag p®ri©d« «# IS^ ami IS60, littl® tii» was 
ierotei to pilfesriag data m feasant BortiJllty oa Mrp anA @ras» 
lates* Wiat lltia# WTtality wa« rtieerlii ms "^1® 011 
fttt% ar«ft« taasasiag bir4s» iurlag Itit^, -tti# toom lot# 
df Mr4s darlsg ^ •friag totiAsi om» ten at iras® aa4 
•Iwo li«ai at' firp Ltfct# Ihis f«riod iaoluAit ih» fr9«i8tiag mi 
t^arly aatiiag fha«®i froa April I teottia Smm 9, IS^» Tm of tli« 
I»a8 fow».4 iaa^ mm aarkti iadtt'tliaali# oai at 9a®k araa. 
Durlag 10 iO, oj^ y %»© <i»aiBli«^» b©m heat, war# • r®0orii«l oa draaf 
Lake l;«twsea Ma»sh f and Kay if« loae was raoorclai oa %r@i Laka* 
©ata mm also gatlieroA oa tha auoijar of phaasaats foiiai daai 
om %hm jwsaia wMl® iriTiag ia t«ar«h ©f wirtesi Mria off th.® tBo 
tlaay ai^ aa* 411 fo«ad afparsatly imr® %y paaaisg aet^r 
iwMel#®# fi®r«h 6 aai J«a« S, lt4®# ai» #jia4 Isiris (aix 
m®ks imi.lfcjF®# driving S4?4 adl©®# 
lailsg .^fl^ lswwk Msmh € i«4 Imy firap i»«a'torts • ("fewfo 
e^eks aai %*©• fc#af) w»i«i *hll® 4rlviag ifiS niie««. 
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mwmmmte et fh®a8i»t« frm_ wiator mmmtrnMrn 
§• '&»ai>fiag w«s i» 0rt«r w i^g :^Qit88»t9 for 
gttlisefaeat staiy of ik^ir mmm&ts*, &» tr«ps i3m4 mm a, slight 
ao&fioatlaa of th® Ohio fteasimt trap# fi«lA oora ms relied oa 
as "bait# 
6. Plwasitfita w«ri aartod for itotlfylag furpoias iriLiai tire lag 
bwais aad faiatad "W.! faattara. 
?*. toaeral wlatar ooaiitloss la th® lattoarrlll®' Ar»a iliriag tlwi 
farioi aaooapasnai by -iiig iBraiMgattoa fbaasaiati %o 
m appar»a% 8tr®«s or aatrgiMjr irtatar ooailtloBi# 
S. A f»ar to |»ar taaraan® wta rasorisd ia ^  aaxiwam aws^r 
©f ffeeaa^ts irlateriag oa Sra«» i«i oa $9 »i«tlo»s @i tttrroMadia^ 
farm laad« Sie »axiMtt wlatsr fopnlatioa obiami at ^ass l>a^« 
raa^d froa IfO la 19« to 4» la 194ij, a»i fimllf, SEt la liSO. 
A oomat of ItO oa Blrp Lake la 1048 Imm&mA to M® ia 194®, Imt 
AroppoS 181 ia 1»S©# 
S» Saow affaotai tia wiatar plwasi^ tt aoaoaatratioas for lAgai-
fioaat aorralatioaf of *r* « »ii ( #01 laval « #8?) Aarlag -toe lt4?» 
Um -wiattr aad %•» * •f® (#01 lawl * •64) toriag m@ 194e*li^  
utatar mra foaad batwaaa the wsabar of birds raooriit ©a Qrass 
aad tiia iBfttii of mow ©a Idla# @f©i*ad» 
10« lha obaarvad mx ratio ia •ttt© fieli teiag ttiis siMiy rm^4 
from S?«i «*> §0*0 ss^as to 100 famalaa* 
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is* !to8 @oas®«utite tmpflags ©f ph®n8»at p^fulat ioas 
nrlatertag ©» Blrft LOto «a4 fp*sf hms Areag indie&t®i & mr-
rirml of bttftiii biif^ r0pr#WKat®d hy s»il®s of 100 * f,4 • 0.7# 
&© rtirlBka,g8 or -terHOTar mi» of Mrd# ©a ttmm» hotmem 
irta-^r« *r8' fowsi to 1»« from SI to ft p®w«at# 
m* tprlBg waller o^uMtion^ -mrm aormgd Aariag 104S ani 194&# 
Ih® spring perioi of l@S> w»® *i3pl»i by 10 te iO ie-gr®# (P.) Iwlw 
normal t««p«rat«r«« aat & 1#0 iMh d»fi0t#3Si©3r of frooipitatioa iariag 
April» 
^ 24# Bata, mm @ither®4 oa Tjirlotts •prlag phaiwi of riag-n»ake4 
fk«as'8uat fe#fea*lor» laolaiiag wliiifreai ©rowiag fey ooeiEi, 
l5y ooolEf ^for© litas* took figfetlttg, mi mla^r floek l»r»tlE»f, as 
»»11 as gptgariouaaiss amd flmk tompoaltloa# 
gf* Kiaasaat er®®*rio«stt©si la lS4t raagB# fraa a hi# of 9i  
ftrosnt im oarly Fabrmary te a low ®f 4i faroeat ia aarly Jmrnm 
Dariag ligOi, gp®garl®i»«B®a® rwfed from 9i paroant early ia Pabrsiary 
to a low of 4S paroaat ia April# 
SS* Wlmkt faryiaf is siia froa two 110 Mria mm raoordad 
task y»ar iirlng <3sm&rf «<l fabrwary.. frfea tfctat Mmi ttiroa# ^ 
spring parloi «aoh ytar, i&a flaok iita gtswriAly iaoraaiat* 
gf* O«faait ioa of fhiasaat f looks mi flaaiMa aa4 ooatimally 
•shiftiiig ittrlag %a wintar *®»^a« sax ooiiJosltioB and dta of 
floelEB ami»nw»Bl; eossiiaratelo okaap aaah yaar aa •iia larg» ndnlair 
flookt alowly <M,8l»t»©rat®4-ssfltli tha apyaarasasa of tho lbrae4lag saa'soa* 
-1S»-
SS* 4 MftTked iaoit»AM' im ot hoas mA lo»>9 
«QOk» wa« eidLte't easfa «pri»g with th» ®owi®ao«B«iat of tJi® (ttspersai 
imi •«ae ^rwiAiag mmm&t §rotip« eoatataing "fti.?®® or mm ooeks M.6» 
itpp®ar®i yearly im April# rl©®k« of mlx®4 mms eoataialEg turn or 
mm toelcs mmm Imst rm&ri&i. la warly ipril of eneh year# 
tS« la g«t«ral, irariottg phases of spring pl»a»aat behavior 
ftuiiei in this laveatlgatloa ftrst appeared trm cue to two wekt 
lat»r ia ISSO thaa ta li46 aai lS4t» apoirii ®f spriag •wfi'fatioa 
wai similarly iilayei# 
SO# Mater floek fereakwp isegm i»riag, •tfct first half of Miroh 
ia eaoh year of •'feis slsity# Til<i»sfr#ad, freqaeat ownolttg hy ooeks 
first appe^ared la it4S Ije-lweea Mareh IS»19» It was r®«©r^4 Imimm 
Mareh g'O-ti i» It# mi Imreh 2f«April Z ia liSO# 
H. io'ti're Mktagsaiw betwiea ooeks ^aai aotive ^.splayiag by 
ooQks la froat of heas were obeerwi .first la If 4i mA 1049 tfetps i^® 
iarok li aai 19# la l®iO 'tee dates wrs lareh 20*2i* 
SS# ffiie ehlef •©•arse for data oa wiater aai spring a»fe»iat® 
of flMiasaati im» *&• appearaase of marked thirds away frtm Blrgi aad 
Grass lato'S# 
SS# daring lf48, 44 Mrds •mr^ feaaitd aai released for steiy# 
Bttriag li#i aad IfiO, S0f ttd 42S* resfeetlTely, laarksd for 
stmdy# Slase Sll of 'ttie SS? pheasaats jMarked la 1049 aad SH of iiie 
42S marked darlag- ISfiO were traffed aad released at ft-ass lakOi, that 
area developed lato .ffae eeater of stwsdy of «0Te»eats# 
«140» 
S4# Mrimg -tn# l'94t *11 bat oa® of 21 Msrtoi 
biria Qbs^wet ott Arm ^^-aas Irt:®® wsre wlttiia oa» all® of 
•feawa ar«as« &8t««s tyft-rslti by 19 ph^asaata oat fT'oa 
.arutt i»^# waf 0#S8 wiles# 
SS* ©»»• lamiiwi' aad «ark«<l blris obasrr®#. off the 
•%w® flir»tk« Atriag Ito,® minimr ef 19S0 mm all willilii ©ae «ll« of m« 
9r«m ®»»ft f«f em om-k mm Z*l$ »il©i ffom 6ra«» l#i4E®# W&m. 
aistee# tr«fsl®<i by l$S Mr it fra# §ra«i L«k® was 0*46 «ile«« 
S®» 'IttOh, |®'ar iirtag %!»• aprimg parioi, fwm ?0 •%© 8S p®ro0Bt 
©f •tia® Mr4s wi.a%«*'iaf oa M.rft «»4 Qrmm l^w Msp0rm^ on to th« 
mrrmiMMag fam land# 
$fm &« flrs^ dlgp«r#al mst^m&'^ s mm mmr^& sarly.ia'liai^ h 
®f «ai@li 5»ar Qjf -ais •immtigaM.mt fcls disp«rsal mt wadsnray 
IS-lt la lt48 »ai 'btiwass Wmtfsk 20*ti la IS# aad 
S8#, &» p«tfc ©f tft8f»r«al mi jntaohea Mring ^ 
wwlc &t Mgril t«# la 1$& ta la 19^# &» last weak . 
la i^ ril »t»l» ilsp®'fsal »w»iats to a sewlasioa la 1&4S# 
"wMl® lay 19 'feroa l^i a gtatrtf. "teraAmtloii to "ii® If® aowi»a.1ji» 
St» 4 ••teittatiQal «®ri*«latl»s was fooad -tfe® 
A®tiy»a hj 1I«8 pMa««ts IB dispersal A»4 m® TLW ©f 
l«ar« li» %* Talij# 4wla§ li<it w»« #Si, M- l«ir«l « ••S0| duriag 
19mt •§*• #®l l®t»i »• t tS# 
^ ©»al»st 9hmrf@& ra^tts ©f ipriag ®rsal twm, 
^mu'htskn vas tto asm tm mm a Airlag 19^, 7*0 alias* 
Darlnf ISfiO, m wyr«i»mt was ratoriti m&r 4#S l^at • 
.Barked %iria mmi m mm Ms-^mo of 0*4$ 
*11®« ft*c«'Sr*®« la*ar®li l®4t» Si® for 146 ofeserrationi 
ia lar®li m® 0#ii »il®«* • 
• M* Wsam for 9fi r®aori® mi 12S y««oria Aatriag tiwi 
p««& of ilsferfal ia ipril of @gi®h i^ ar iwr# 1#00 ail®® ia lS4i 
aai •©•tS ia liSO«-
45# A ftatlftioal' ooaparlsaa of ti» mmB tot ga1fe®r®i 
la lay of ®&@li eojK»lttiAoa of Sfriag Bo-^ewat® oat- frc« 
®tmm foaai oa®h ymm'*» Mspsrsal eomparabl®#' Bttriag 
80 ®3EMvl»® itai a mm of l.*St Airiag 1SS6, 47 hat a iwi&a ©f 
#i* Baah spriag*^-»al&» from wiaor ®a»®p'^ @Bs#'plwasaats 
parwii m mm thm €*$ te »ilos •©«% « th® farm laai «r»aadiag 
ilrgs tti ®pas« iaJtes. 
4S» l®8®rii of '^ vewsat# -mmj irm ^as®'l«ia( as iaii«at®4 tiy 
iKaai rettSBPSi *»» olstaia»4 oa 11 of W.4 tolrii' liaa^t at Ifeat araa# 
lw"@e Mr4« •rone 3p»p®rt®i Mllei ia li4S.| oi» te»a ia Sum, 1#S »il®i 
iso th® aor-ttioast-ef Hi® area aai t»©-©oeks ia I©*r®ab®ri, 0#8 mil®® ia 
•as® c«» ai3N»@tiea# a#t relarai *ey® r#@or&d ia 1040| ©a® li®a la 
Svm i»0 mile® soa'feh, aai. ^mwm m@U» ia lew^or, fow oa §ra«® J*ako, 
oat B l^es ihs soatk, oa®-S«t i^ l#® aai on® i#8 ail«i, bo1ii ^ 
•tti® «oa1ii«a®t» 
4«« i® statiatioal ©©ri^ latiea ms foaaS iwtwaan th® aTerag® 
attiite«r ©f IcHSatioas whs*® feir€» wr® f»®a fer mil®-aai iii® 
wMl® ^Tiag roai® surwaadiag Sirg® •aai'Srasf lrf»®* 
4T* 0b#9irT#i of ph«asaa.ts €bat reiaal^ a to wst 
ois lirgs aat ertft lak^s #»eli, |®&r ihowti littl« ohaof® »Tsa 
o"o8®3nr®i wit t tsr pofwlsit ioas «howi pponomeei lasrsasts# 
Jawttal assttttg popttlft-ttoat »% Srge" ttac® "Tftrl## heimm St ia 19# 
mi 44 ia If iO» fii® p0-falmtl0S at Srase Lak® -riupiei fro* 72 ia 194S 
to 82 in lBm» 
• <«» 0%i®i*vt4 3E»®tiaf popwlatloas os 19 seetioas sarrewadlag 
llrp «« S^asi fro* 12 to IS Mrd» p®r, s»»tioa, wilit 
mmv '©f 20,1 f#p amtlm ia lt4S,. tt,4 p#i» ,i«@tioa ia lS4t, giad 
2g,S ia Umrn 
mmmwm mmn 
Amti^ m O^ralthologistg* la.ltta» • 
10SI.# eh®#k*li«t of lorth Aa®ri«(Ra.Mpi8* 41fc «it liaaoaster, 
Pa»* ,4u»»*l«sm OMith©l«gtsts» Inlos# 
1®44# lin®1»0atfe t® th» AwrlSfta OrailiiologiBts* 
'laios ®h®«k*>list ©f lorlfc imrl&m. M»kf. 
SI (S) t 4il-4S4. 
fi# S# 
lf2S# Fi®l4' fe0®k ot ior-a Mmriemx mmmXs, lew lopls, 
S» P, Ptt-|a(oa*t Soai. 
Bastott, f, S. 
194?# Ifestlag aai. prodiotloa ©f tii® pheasant ia 
Iowa# So©!, loa®graphs,- 17 (1) i 1-S0« 
Ms»t I # 0« 
1046# M-i0oa«.ia ph«ai«at pofmlatioas. fttb# S26, A-46-t, Ma i^ioa, 
Maeonila, M.«oasla Coai# Btpt# 
Ifciast®!*, ?• C, 
liSS* Sto> aarkiag ©f raff«a ^owa» fbr ft«li lieatlftoatioa* 
Jomr jaa l  Wi lUl f t e  l anap»a t j i  2  i t )  t  SS^S f*  
Gray, A. 
I«w «awial of heimxy-rn fth. ai* M&w Toi»k, JmsrlQm Bo6k 
Cmpmyrn 
W, 1, 
19S8« W» tmd and oover relati®BsMp in th# wlat®r garri-ral 
®f ^ yiag-«®o]tei»4 ph®msaat, m&si^ ms eelehlems torqaatas 
Qwlia, la, aorttoera Iow«» Iowa' ''^ 'obrlaiii' 
U (S) I 2S«*I14, 
l®4St Sh# of ssE^riaaatal a»aa-^»at ar#as for "tiht# 
rimg»j»®lc®d fh®a8«at, fhaslaaiB ©olefcleaa terq<aai^ « 
awslia, ia aor1^®rn loWt" •''lapaSIAsi' 'I'h.iD. »i«sia» 
A»®8, Iowa, Iowa Stata Goll®g» Mteary. 
Iowa Sbpartfflsat of Agriemltai"»» 
l.i4t» Yearbook of Agri««lte», 1948. 
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Ili!ib»ll, S* W, ' 
lf49« 1ii« em'A&g ©ouat pli«aiaat eeasas, J©ttr»ttl Wlldlif# 
IS •(!}• t I0l->12©»- . 
lirkpatriok, 6# 1# 
ItMi,' fefly aai as&®ttf«a®ati' in wlatioa to &gi 
sai ftasoa in ring-.»«eic®i ptoasaats. isaat, 
8t Cl) I lfS-194. 
i. I# nai 11®ka, £*,1.# 
I94i* Bi# in Ohio* la MeAts®, W# !«• Ih® riag-ae®k«i 
|)ii«ftsaat itg msaapaMfat la Ior% Jaasrien# ®S-1®0# 
WasMngt©!!, D, C«, Ai>®ri©'aa WllfflLlfs® 
l«ogold, A## Sferiy^ f# 1*, W@mf, W# S#, aafi Gfttefeis®®# «J. A, 
lf4S, Popilatioa taraowr ©a & Wiseoasla phsataat r®f^gt» 
tfsmwatal Wll<ilif# f (4) 
Soott, I, 6» aai Buskftt# !• S# 
isA» ScM® of tts® 1040 Imistio® t)8.f stem on lorn, 
' isiimif®# lorn mri I*lf®, 11 (i) f 22-2S. 
St®v®iigc>a, !• 1, iiai Browi, g» 
1924# Soil mvf»y &t low*# l»»t Cowaty »oll®» lem Agrioaltapal 
IxpeTiaW'ttt Stftttottt Soil &trf«y import lo# S6# 
TAb®r# B# 
l&4i« Ofeserratleas o» tli« Isreaiiag bekavior ©f •&© piiig*®®ek®t 
fhemmMrn. 0oaior, 61 (4) t iSg-lTS,. 
f« S. 'BBptr-taeat of Ap'lomltiar® 
lt#,» iliaftta »ai »aa. ¥®ajrtoo®k of Agrl®«lter», It A# 
1» S# Forest 
1944# Ck®«k list of -ais.mtif® .asd uatiaraliiged tr@®s of tii® 
fai^ i St*t®s iaoluding Alaska* fo3P«8t S®rvio®. tJ» S. 
of Agrieultur®* 
f.. S..W@aii»r te®a», 
1948.# Cll«atelogl«al data# Iowa S®otioa,.. ® (l-lE) i 1-240# 
li4t. Slifflatelogioal iata# Iowa Seotloa, §0 (1-12) i 1-240. 
19^.. Gliaatologisal ^ta, Iow« S0®ti©ii, a {i»§) , 
-a.4s-
li« wlahs* to ©xfrtss Ms. 8l»«w« m4 appr©* 
aiattsB to tlio8« ^e' hw« ia w&iaf ©anplation of ^1« 
•i^ eiiia Si® l«ii^ r»hip of W* Hiowia €• i@ott, II• S. fish 
aadlilillf® s«^nrl®«# was iw^alwalil# toing th® fl-rstMattr-spriag 
pha* of •mis «'te#y» Wfm ^at»r iai®."bt«aa««« It ia® Or# SAfard L« 
f#. S» M.1^ i»i WllSllf® nn^.p .gjiidano® •tii® 
fiaal tw© feart ©f «ttt4y mn^rtsimn* 1« has gl-vwi staaiy ®»-
©ottpageasat aa.i a#i®« at w«ll as lltearal aaotmt# ©f Ms 
«.»• ia th« S»a# »©m'8«l mmi g&liam« frm Dr. Ssarf® 0# 
®#a<rf.@l:8©a.,. Asteelat® Profaasor of loslsgy, i»r« also of lasstlmafel# 
•alua# 
Per o^aatfastlf® e«# @aaoara§»»®at, I m d»eflj 
gratefttl i© 'Mm MttX^rt M» Mmrrl s, l®a4 ©f tti® 'Btpar-taent of 2o«10'gy 
a»4 toteaelogy# »**• Harry 1* Eal^ it, Pr®f®s»o-r of Seeldgy, Br» Patil 
,Ii« lrrliE^t«», B»"8®«peh'P»f®s#or ©f leology, aai Sr# Joto 1» Aikmrn* 
Pmi^ smg' 0t fc(1»ay» Spseial gratltei® is also ®x^^4 t® Mr# ?• S« 
I®»fi3»r, Statiitle® Iowa Stat® ®»1.1a§»., niio s® gsaarously 
assl8-bii Urn muthmt in. th@ aaaly®#® of staHitisal %ta* 
ttiis inrestipildsB wa® alUsi, p«rtl®-alarly ia its 
fltia ®sp®®ts, hj tim eomisf@n% axprtssioa of lBt«r®8t aad th» 
fr«'«p®at a@tl*» ««ff©r% offe*«4 «©,h p®ofl« a® Con,s®rTatioa Offlo®?® 
toato oBi lareld Jofeasoa' a»€ Mr# Jael: le§w®«ii®y, Arwa ia»B 
iMQta.g®!'* Iwa 0®Biwwatioa 0®Mdagios* lb** B«atl«y asd Mr* BtwaT'd 
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